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Unpacking

Remove the Packing List and verify that you have received all
equipment. If you have any questions about the shipment, please
call the OMEGA Customer Service Department at 1-800-622-2378 or
(203) 359-1660.

When you receive the shipment, inspect the container and equipment
for any signs of damage. Note any evidence of rough handling in
transit. Immediately report any damage to the shipping agent.

NOTR
The carrier will not honor any claims unless all shipping material

is saved for their examination. After examining and removing
contents, save packing material in event reshipment if necessary.
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3.0

BAOl, VOLTAGE & CURRENT ANALOG OUTPUTS

The BAO1 is an optional analog output board which plugs into J5 of
the OMEGAROMETER DP2000 main board. The main assembly is
designated by the DP2 prefix in the model number. The third digit
in the model number identifies a specific analog output board
configuration.

The standard analog output is unaffected by the installation of
this option. The optional analog outputs are:

0-5 V dc at 2 mA maximum (DP2X1XX)

0-10 V dc at 2 mA maximum (DP2X2XX)

0-1 mA dc, internally driven (DP2X3XX)

4-20 mA, internally driven, with 12 V dc compliance (DP2X4XX)

The outputs are brought out through the rear edge connector, Jl.
Refer to the signal conditioner section of the main assembly
operator's manual for signal input information.

SPECIFICATIONS

Power and Signals Supplied by basic meter via internal
board connector
Qutput Control

Analog Voltage Range 0-10 Vv
Analog Current Ranges 0-1, 4-20 mA
O0ffset Ranges -2.1/-0.9 Vv
-1.1/+0.1 V
-0.1/+1.1 Vv
+0.9/+2.1 V
Preamp Gain Ranges 0.471/0.979
0.887/1.843
1.676/3.483
3.123/6.487
5.832/12.12
10.89/22.63
Postamp Gain Ranges
Yoltage 2.51
Current 0.2
Span Tempco 0.0075%/°C
Zero Tempco 325 nA or 100 pv/°C

ANALOG OUTPUT CONNECTIONS

Analog output option connections are accessed at the 36-pin main
assembly connector, Jl. Connections are analog return (ground) at
pin T/16 and analog output at pin U.




4.0 CONFIGURATION

The OMEGAROMETER analog output option can be configured using the
push-on jumpers provided or already positioned on the board. From
the voltage or current output sections, select a standard or
special range and install the jumpers as indicated. Remove all
jumpers not used.

Analog Output Board
Jumper Locations / Zero and Span Adjustments

4.1 VOLTAGE OUTPUT
STANDARD Voltage Output Ranges (V01 - V04):

Voltage OQutput

Configuration S1 S2 S3 | S4
Vo1 0-5 V, 40 ohms output impedance AEF ABC B B
Vo2 0-5 V, direct from amplifier AEF ABC B A
Vo3 0-10 vV, 40 ohms output impedance | A EF ABC c B
Vo4 | 0-10 V,:direct from amplifier AEF ABC C| A

VOl and V03 provide a series 40 ohms resistor to decouple the
amplifier output and reduce the possibility of oscillation from
improper loading or termination effects. These are standard ranges
and meet most application needs.

V02 and V04 provide direct competition to the output of amplifier
where 10 ohms output impedance is necessary.
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SPECIAL Voltage Output Ranges (VR1 - VR6):

1.

Calculate the zero offset (with polarity) using the output
range and the desired display readings. When specifying upper
and lower outputs, the maximum display reading you can have is

¥1999. Maximum span between upper and lower display is 4000.
LO Lower Output =

uo Upper Output = (10 Vv, max)

LD - Lower Display =

uD: .Upper Display =
70N = (LD x U0) - (UD x LO) -

Using the ZON calculated,

(U0 - LO)

select the range in which the zero

offset number falls between the minimum and maximum numbers.

Range Zero Offset S1
01 -2100 to -900 BEF
202 -1100 to +100 AEF
203 -100 to +1100 ACD
204 +900 to +2100 BCD

Using the same LO, UO, LD and UD numbers, calculate the gain
(G) in counts/output.

* * UD-LD must be
(G) (Ub_- LD) = between 180
(U0 - LO) and 4000.

Select the voltage range which contains the gain calculated.
If the gain falls outside of the available gain ranges, use a
larger or smaller display reading.

Voltage Gain Range Counts Displayed S3

VR1 18.0 to 34.8 -

VR2 33.8 to 65.0 E

VR3 63.0 to 122 D

VR4 117 to 226 C

VRS 222 to 426 B

VR6 416 to 800 A

Analog Voltage OQutput

Configuration S2 S4
AVOl | With 40 ohm in Series ABC B
AV02 | Without 40 ohm in Series ABC A




4.2 CURRENT OUTPUT

Install jumpers as indicated.

STANDARD Current Output Ranges (101 - 104):

Current OQutput

101
102
103
104

Configuration S1 S$2 S3 S4
0 to 1 mA Sink AEF D E c cDh
4 to 20 mA Sink AEF D E B BD
0 to 1 mA Source AEF B C C cbD
4 to 20 mA Source AEF B C B B D

SPECIAL Current Output Ranges (CR1 - CR12):

1.

Calculate the zero offset (with polarity) using the output
range and the desired display readings. When specifying upper
and lower outputs, the maximum display reading you can have is
+1999. Maximum span between upper and lower display is 4000.

LO Lower Output
uo Upper Output
LD Lower Display
ub Upper Display

(1 or 20 mA, max)

(UG - LO)

Using the ZON calculated, select the zero offset range where
the zero offset number falls between the minimum and maximum
numbers in that range. Configure as indicated.

Range Zero Offset S1
201 -2100 to -900 B EF
02 -1100 to +100 AEF
203 -100 to +1100 ACD
704 +900 to +2100 BCD
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Using the same LO, UO, LD and UD numbers, calculate the gain
(@) in counts/output.

) * * UD-LD must be
(G) = (up LD) = between 180
(U0 - LO) and 4000.

Select the current range which contains the gain number
calculated. If the gain falls outside of the available gain
ranges, use a larger or smaller display reading. Configure as
indicated.

20 mA Qutput
Gain Range Counts Displayed S3 S4
CR1 9.0 to 17.4 - B D
CR2 16.9 to 32.5 E BD
CR3 31.5 to 60.8 D B D
CR4 58.7 to 113 C BD
CR5 111 to 213 B B D
CR6 208 to 400 A BD
1 mA Output
Gain Range Counts Displayed S3 S4
CR7 180 to 348 - cCDh
CR8 338 to 650 E CD
CR9 630 to 1216 D CD
CR10 ‘ 1174 to 2260 C CD
CR11 2220 to 4260 B CD
CR12 4160 to 8000 A cCD
Analog Output S2
ACO1 Analog Current Out - Sink DE
ACO2 Analog Current Out - Source B C




5.0 CALIBRATION

5.1

5.2

Calibration of the DP2000 assumes that the input signal conditioner
has already been calibrated. Calibration procedures are standard
or special, previously determined in Section 4.

Rl = Zero R25 = Span

STANDARD VOLTAGE OUTPUT (V01 - v04)

1.

Attach a voltmeter (3 1/2 digit or more with minimum 1 MOhm
input impedance) positive lead to Jl-pin U and the negative
lead to Jl-pin T/16 on the rear panel of the unit.

Set the voltmeter range greater than or equal to 10 V dc
full-scale.

With the LO signal input reading zero on the display, adjust
Rl to read zero on the external voltmeter.

With the HI signal input reading 1900 on the display, adjust
R25 to read 4.75 V for the VOl or V02 range and 9.50 V for the
VO3 or V04 range on the external voltmeter.

Repeat steps above as required to set the output reading to
within %10 myv.

SPECIAL VOLTAGE OUTPUT (VR1 - VR6)

Attach a voltmeter (3 1/2 digit or more with minimum 1 MOhm
input impedance) positive lead to Jl-pin U and the negative
lead to Jl-pin T/16 on the rear panel of the unit.

Set the voltmeter range greater than or equal to 10 V dc
full-scale.

Apply an input signal to obtain the lower display (LD) reading
and adjust R1 to read the lower output (LO) on the external
voltmeter.

Apply an input signal to obtain the upper display (UD) reading
and adjust R25 to read the upper output (UO) on the external
voltméter.

Repeat steps above as required to set the output reading to
within *10 myv.




5.3 STANDARD CURRENT OUTPUT (101 - 104)

l.

Attach an ammeter (3 1/2 digits or more) positive lead to
Jl-pin U and the negative lead to Jl-pin T/16 on the rear
panel of the unit.

Set the ammeter range greater than or equal to 20 mA full-
scale.

For 101 or 103:

1.

With the LO signal input reading zero on the display adjust Rl
to read zero on the external ammeter.

With the HI signal input reading 1900 on the display adjust
R25 to read 0.95 mA on the external ammeter.

Repeat steps above as required to set the output reading to
within 110 pa. ‘

For 102 or 104 (polarity of the output current will be negative):

5.4

1'

With the LO signal input reading zero on the display, adjust
Rl to read zero on the external ammeter.

With the HI signal input reading 1900 on the display, adjust
R25 to read 15.2 mA on the external ammeter.

Repeat steps above as required to set the output reading to
within #80 uA.

With the LO signal input reading zero on the display, adjust
Rl to read 4.0 mA on the external ammeter. '

SPECIAL CURRENT OUTPUT (CR1 - CR12)

1.

Attach an ammeter (3 1/2 digit or more with minimum 1 MOhm
input impedance) positive lead to J1-Pin U and the negative
lead to J1-Pin T/16 on the rear panel of the unit.

Set the ammeter range greater than or equal to 20 mA full-
scale.

Apply an input signal to obtain the lower display (LD) reading
and adjust Rl to read the lower output (LO) on the external
ammeter.

Apply an input signal to obtain the upper display (UD) reading
and adjust R25 to read the upper output (UO) on the external
ammeter.

Repeat steps above as required to set the output reading to
within 10 pA.




6.0 MAIN BOARD CONNECTOR PIN ASSIGNMENTS

Ci g
IEO_}\/ [UzU3U3

REAR VIEW TERMINAL

J1 Connection Function
A -1 Spare
B Oscillator 40 kHz
2 -8.2 V dc Analog power
c -3 Spare
D + POLARITY + Polarity sign
4 HOLD LED version only
E-5 Spare
F Buffer Integrator output
6 Digital Ground
H-7 199.9 (Decimal point) Use with pin 6
J - 8 19.99 (Decimal point) Use with pin 6
K -9 1.999 (Decimal point) Use with pin 6
L - 10 Test (LED version only) Use with pin M/11
M- 11 +5 V dc Analog & digital power
N - 12 Analog output Standard 1 mV/count
P - 13 Spare
R - 14 Spare With H & S options
- Excitation sense
S - 15 Analog Ground
T - 16 Analog Option - Return Used with analog option
U Analog Option - Out Used with analog option
17 +30 V dc Unregulated power
vV - 18 Spare Used with S option
+ Excitation sense
- Indicates common pin.
CAUTION: A maximum total current of 50 mA is available for all

signal conditioner excitation outputs, 4-20 mA controller and
analog output combinations.




7.0 TESTS & DIAGNOSTICS

7.1

There is no provision for testing the analog output board BAOl
alone. The OMEGAROMETER DP2000 is designed to function with a main
assembly and a signal conditioner as a minimum configuration.

Refer to the specifications in your main assembly operator's manual
for signal input requirements.

FUNCTIONAL ELECTRICAL TESTING:

1.

Perform the test after your signal conditioner has been
configured, the entire unit has been assembled and the case is
closed.

On the barrier strip (TB1), apply known input value to
terminals 4, 5 and 6. Apply proper power for your
configuration to terminals 1, 2, and 3.

Monitor the output for the configured voltage or current output
(pins T/16 and U on main assembly connector, Jl).

+30 | 17
CALIBRATION
CURRENT OUTPUT STANDARD
(SINK) v —  AMMETER
U
CALIBRATION
CURRENT OUTPUT STANDARD
( SOURCE) 1/16 — AMMETER
u
CALIBRATION °
VOLTAGE _ STANDARD
QUTPUT 1/16 — VOLTMETER
9




8.0 BOARD DRAWINGS
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Ejgﬂ WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a period
of 13 months from date of purchase. OMEGA Warranty adds an additional one (1) month grace period to the
normal one (1) year product warranty to cover handling and shipping time. This ensures that OMEGA's
customers receive maximum coverage on each product.

If the unit should malfunction, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request. Upon
examination by OMEGA, if the unit is found to be defective it will be repaired or replaced at no charge. OMEGA’s
WARRANTY does not apply to defects resulting from any action of the purchaser, including but not limited to
mishandling, improper interfacing, operation outside of design limits, improper repair, or unauthorized
modification. This WARRANTY is VOID if the unit shows evidence of having been tampered with or shows
evidence of being damaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper
specification; misapplication; misuse or other operating conditions outside of OMEGA's control. Components
which wear are not warranted, including but not limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA neither
assumes responsibility for any omissions or errors nor assumes liability for any damages that result
from the use of its products in accordance with information provided by OMEGA, either verbal or
written. OMEGA warrants only that the parts manufactured by it will be as specified and free of
defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES
INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth herein
are exclusive and the total liability of OMEGA with respect to this order, whether based on contract,
warranty, negligence, indemnification, strict liability or otherwise, shall not exceed the purchase
price of the component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or activity,
medical application, used on humans, or misused in any way, OMEGA assumes no responsibility as set forth in
our basic WARRANTY/DISCLAIMER language, and additionally, purchaser will indemnify OMEGA and hold
OMEGA harmless from any liability or damage whatsoever arising out of the use of the Product(s) in such a
manner.

RETURN REQUESTS / INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR)
NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING
DELAYS). The assigned AR number should then be marked on the outside of the return package and on
any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the | FOR NON-WARRANTY REPAIRS, consult
following information available BEFORE OMEGA for current repair charges. Have the
contacting OMEGA: following information available BEFORE
1. P.O. number under which the product was contacting OMEGA:
PURCHASED, 1. P.O. number to cover the COST
2. Model and serial number of the product of the repair,
under warranty, and 2. Model and serial number of product, and
3. Repair instructions and/or specific 3. Repair instructions and/or specific
problems relative to the product. problems relative to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2011 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,

reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without
prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop on line at omega.com
TEMPERATURE

Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
Wire: Thermocouple, RTD & Thermistor

Calibrators & Ice Point References

Recorders, Controllers & Process Monitors

Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
M Transducers & Strain Gauges

M Load Cells & Pressure Gauges

M Displacement Transducers

M Instrumentation & Accessories

FLOW/LEVEL

Rotameters, Gas Mass Flowmeters & Flow Computers
Air Velocity Indicators

Turbine /Paddlewheel Systems

Totalizers & Batch Controllers

H/CONDUCTIVITY

pH Electrodes, Testers & Accessories
Benchtop/Laboratory Meters

Controllers, Calibrators, Simulators & Pumps
Industrial pH & Conductivity Equipment

ATA ACQUISITION

Data Acquisition & Engineering Software
Communications-Based Acquisition Systems
Plug-in Cards for Apple, IBM & Compatibles
Datalogging Systems

Recorders, Printers & Plotters

EATERS
Heating Cable
Cartridge & Strip Heaters
Immersion & Band Heaters
Flexible Heaters
Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

Metering & Control Instrumentation
Refractometers

Pumps & Tubing

Air, Soil & Water Monitors

Industrial Water & Wastewater Treatment

pH, Conductivity & Dissolved Oxygen Instruments
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